commonly used features of Excel such as conditional formatting. We end with a discussion of the nature of Excel's technical structure.
DIFFERENCE BETWEEN QUANTITATIVE AND QUALITATIVE NEEDS
A brief (and oversimplified) conceptual distinction between quantitative and qualitative data analysis will be useful in highlighting what a qualitative data analysis tool should provide. Quantitative researchers are faced with an overwhelming amount of data-too much to see the patterns with unaided human senses. So their approach is to filter out the noise and synthesize the relevant data into something that can be interpreted by a human. Calculating a mean is a simple example of this: It is hard to make any sense of a raw list of 1,000 test scores, but a mean gives a sense of the population. Qualitative researchers are in a similar position of being overwhelmed by the data. However, they are often interested in precisely the connections and nuances that are frequently lost when filtering and synthesizing. Qualitative research, therefore, is better seen as a tracking problem. Researchers need some way of saying that this event over here has some relationship to that event over there. Like quantitative researchers, our ability to do that unaided is quite limited. This has led to interest in computer software as a way to facilitate qualitative analysis.
A CAVEAT AND ASSUMPTION
There is an important caveat that we should state before proceeding. All research projects (and researchers) are not the same. What works for one project may not be best for another. Furthermore, beyond the technical ability to perform a given operation, the way in which a system implements that operation may be the deciding factor in choosing one over another. The capabilities of a particular tool and the usefulness of those capabilities for a particular project are two separate issues. This article is about the capabilities of Excel. Not every technique shown here will be useful for every project. We also do not intend this article to be a tutorial-there are better options for direct training. Rather, our goal is to engender a conception of Excel that includes handling nonnumerical data.
Furthermore, because we cannot attend to every possible qualitative data circumstance, we will make some assumptions about the nature of the data.
FIELD METHODS
We will focus on data that consist of some sort of transcript. We have used Excel as a database for tracking mixed data sources. However, as this represents a more straightforward use of Excel and transcription analysis represents such a significant occurrence in qualitative data analysis, the focus on transcript data is more productive.
END GOAL
To provide some orientation, we begin with a glimpse of something closer to the end. Figure 1 shows a portion of a coded transcript. Column E contains the actual talk-the heart of our data.
1 To the left are identification codes and to the right are analytical codes. We will discuss how and why this format was constructed and what can be done once the data are in this form.
PREPARING DATA
We begin with a discussion of preparing a transcript, in part because it involves analytical decisions that will have consequences down the road. Although we hope to provide a convincing case for Excel as a data analysis tool, it is not an effective tool for transcription. In particular, quickly moving the cursor around a transcript-something important to efficient transcribing-is easier in a text editor than Excel. Using the arrow keys, for example, would actually select the entire cell, resulting in the entire cell contents being replaced when new text is typed. These may seem like minute differences, but in the context of transcription, every small effort to save time or energy can help.
When creating the transcript in another application, 2 it is important to have a sense of how Excel will be importing the file. The file will be important as a tab-delineated file.
3 This means that as Excel reads the file, tabs will indicate that it should move to the next horizontal cell, and carriage returns will indicate it should move to the beginning of the next row. Note that this means that blank cells need to be accounted for by inserting additional tabs.
Figures 2-4 4 show the same transcribed text but with three different notations used in the text editor that result in three different configurations in Excel. Figures 2 and 3 are two legitimate alternatives for what will become the codable unit (which we will address next), while Figure 4 illustrates a mistake. In Figure 2 , the intention is to make the entire turn of each speaker one row in Excel. Therefore, for each turn, there is a label for the speaker, followed by a 94 FIGURE 1
Coded Transcript FIGURE 2 Turn as Unit tab (indicated by →), followed by the speech, and finally a carriage return (indicated by ¶). Note that there is a difference between the text wrapping to another line and a carriage return making another line. The former is meaningless for Excel. So in Figure 2 , there is only a carriage return between the change in speaker, producing a change in the Excel row at that point. In Figure  3 , the intention is for each sentence 5 to be one row in Excel. Therefore, for the first sentence of a particular speaker, there is the label for the speaker, followed by a tab, followed by the first sentence, followed by a carriage return. For each additional sentence until a new speaker, there is a tab, followed by the sentence, followed by a carriage return. The tab is there so that the additional sentences will be in the same column as the first. 6 In Figure 4 , we see that those tabs are missing, leading to a format in Excel we do not want.
The difference between Figure 2 and Figure 3 illustrates a crucial point to consider at this stage (or earlier!). What they represent is a difference in the choice of codable unit-in this case, turn versus sentence. What should be used is an analytical decision. So what seems like only a technical chore of preparing the data for Excel can actually have profound implications for your study.
You must decide what unit has the most meaning for your particular research. You may also want to consider what approach preserves the most flexibility. By choosing the sentence as the unit, there are some ways in which the turn can be reconstructed at a later time (which we will illustrate as a later example).
Finally, it is helpful to have a good sense of how a text editor's search and replace features work. We will give two examples. In the examples above, note that we only used an initial for each speaker's name. That can now be replaced with the full name. However, if you simply ask the computer to replace "D" with "Darrin," it will do just that-including all the places in the speech! 7 But the fact that each speaker label "D" has a tab next to it can be used to uniquely find the ones you want to change: Search and Replace "D<tab>" to "Darrin<tab>."
Search and Replace is also often helpful when working with a preexisting transcript. A different demarcation-such as a colon and space-may have been used to separate the speaker from the speech. Also, double carriage returns are often used between speech units. These can be replaced as a batch to prepare for importing to Excel. What these two examples show is that using Search and Replace requires being very careful about distinguishing uniquely what you want to change from what you do not want to change.
IDENTIFICATION CODES
Now the tab-delineated transcript can be imported into Excel. Each row will define a codable unit, and each column will define an attribute of that unit
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FIGURE 3 Sentence as Unit
(including the original data itself), as can be seen in Figure 5 . In comparison with a database file, each row can be seen as equivalent to a record and each column as a field. At this point, there will probably be nothing more than the speaker label and the speech. There will likely be some simple identification codes where entire sections have the same code. These can be added in large batches using the Fill→ Down command. This is also the way blank speaker codes can be filled in. Line numbers can be added using the Fill→Series command. Figure  5 shows a portion of transcript set up with additional identification attributes.
Notice that the identification codes include "group" (there were two groups in this study) and "date" (each group met ten to twelve times). What is included in the same Excel Worksheet, 8 versus different worksheets in the same Excel Workbook versus a different workbook altogether, is another analytical decision for you to make (although changing this at a later date is easier than the unit question). An argument for including more on the same sheet would be that Meyer, Avery / EXCEL IN QUALITATIVE DATA ANALYSIS 97 FIGURE 4 Sentence as Unit with Mistakes less repetition of work is needed when identical analysis is performed. An argument against it would be that the computer would be asked to do more at once. In this case, each group had its own workbook, and each date was arranged linearly in chronological order. It might seem, therefore, that including the column for group was superfluous, as every line in this file would have the same group attribute. However, it is advisable to include the attribute with each line. That way, if lines of data are taken out of context-perhaps shown with data from other sets-the information will remain with each line.
ANALYTICAL CODING
With the basic transcript in place, analytical coding can now proceed. Additional columns can be used to house whatever coding is desired.
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FIGURE 5 Sample Transcript with Identification Attributes
However, it is important to note that there are a couple of options as to how exactly to do this. Figure 6 shows a variety of coding structures in columns H-V. We will discuss each set in turn.
Single Value Code
Column H contains a code called speechaction. This was meant to describe the type of comment, as opposed to the content of the comment. So, for example, line 0115 has been coded as a positive judgment (judgep), lines 0116 and 0117 have been coded as suggestions (suggest), line 0118 has been coded as a negative judgment (judgen), and 0121 has been coded as meta-statement about the design process (metacurdes). Speechaction is single value code-that is, each utterance can only be coded with one value. Therefore, this code is represented by only one column.
Multiple Value Code
Columns I, J, and K contain codes for speechcontent. This was used to describe the content of the comment. In contrast to the speechaction code, this code is not exclusive. That is, a comment can be coded with multiple values. This is why three columns were used.
9 For example, line 0116 has been coded for curriculum structure (struct), content (content) and activity (activ). Although multiple codes could have been listed in a single cell, using multiple columns, where each cell would have a single unambiguous code, is preferable for subsequent operations.
Columns O-S also code for a multiple value code. This code-issueswas used to track the various topics that arose over the course of the group's discussions. Because the list of topics was long and the descriptions did not lend themselves well to abbreviations, numbers were used in contrast to the previous codes. For example, lines 0117 and 0118 have been coded for issue 33, which refers to specific details in the nature of the design challenge.
Two Variables
Columns T-W are used for a coding scheme that incorporates two variables or dimensions. A theme that emerged was how group members could judge an idea through different lenses. Specifically, they may judge it for the logistics, pedagogy, content, or concepts (which were then referred to collectively as curricular contexts). So these four columns were used to indicate one dimension-whether the utterance reflected one or more of those perspectives. But, in addition, we wanted to indicate a positive, negative, or neutral position with respect to those perspectives. By having a column for Coding Structures each perspective and then entering a p, n, or x to indicate the second dimension, all of this information was included in a relatively compact form.
One could consider combinations of one dimensional codes to form multidimensional codes. The speechaction and speechcontent codes together describe the nature of the utterance (and in a very early form were initially one code). What distinguishes a coding scheme such as the curricular context coding is that both dimensions are represented by the same set of cells. Why did we not use a similar schema to show the speechaction/speechcontent combination? The reason to choose one versus the other has to do with the number of possible values. The context portion of the curricular context code could only have four different values and the position portion only three. This means that it was done with four columns and three possible values to put in those columns. In contrast, speechaction and speechcontent have far more possible values, requiring far more columns. It is also worth noting that in the curricular context coding, context is represented by the columns and position by the value within those columns-rather than the reverse-because the context portion is not exclusive. We would have had to have as many columns as speechcontent codes (more than twenty) and as many values to enter in the columns as speechaction (more than thirty).
Logical Formula Coding
We are used to thinking of Excel's computation capabilities as being numerical in nature. However, its formula functions are really logical and can operate on nonnumerical data as well. Functions such as IF/THEN, LOOKUP, and CONCATENATE can all be utilized with text. We will show two examples.
Recall the discussion above about the choice of turn versus sentence as the codable unit. Suppose, having used the smaller choice of sentence, we also want to flag where new turns occur. Figure 7 shows this being done. The formula in the right column achieves this. If the speaker label for the current line is equal to the previous line (meaning this is not a new turn), the value of the cell will be 0. Otherwise, it will be 1. Figure 8 shows an instance where we want to replicate data from the original data worksheet in another location. In this case, we wanted to compare and contrast incidents of a certain type of event. Had they only consisted of a single utterance, the filter features might be used to highlight the events. However, the events we wanted to look at were responses to other speech, meaning the events contained a starting utterance, ending utterance, and a varying number of utterances in between. We wanted to be able to list both the beginning and ending utterances as The LOOKUP function could be used to automate much of this process. The LOOKUP function operates as a directory: Given a value to look up, it will return a match in a list of ordered pairs (such as two columns). Figure 9 shows a representation of how the function works: The lookup value is found in the lookup vector, and the corresponding value is returned from the result vector.
In Figure 8 , what is seen in columns G and H, respectively, is automatically replicated using the LOOKUP function. In this case, the lookup criterion was a unique identification code made by combining the date and line number and listed in columns E and F, respectively. The formula shown in the last cell in column H reads LOOKUP (F6,data!$C:$C,data!$G:$G). It is saying, "Take the value in F6; look for the same value in column C on the 'data' Worksheet; take the row you find that value in and look at column G; put the value of that cell in this cell." From a user point of view, the only information that needed to be manually entered were the responded to line number, coded line number, and date for each incident.
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Using the LOOKUP Function
TRACKING
With coding in place, the tracking inherent in qualitative research can occur. Excel contains a number of different tools for aiding this process. The simplest would be the Find feature. Searches can be limited to a particular column or involve wildcards.
A more sophisticated tool is the filter. Excel has two filter modes. The AutoFilter can be applied to a particular column. This will create a pop-up menu that will filter rows based on the values in that particular column. The filter values that the pop-up menu will offer are the ones found in that column. Figure 10 shows the AutoFilter pop-up menu applied to the speechaction column. Figure 11 shows some of the rows resulting from filtering with the value "acknow" (acknowledgment).
Note, however, that the AutoFilter tool can only filter based on a single value. For more complex filtering, Advanced Filter is needed.
There are two simple but beneficial display options that deserve mention. Columns (or rows, for that matter) can be hidden. In addition, the Excel window can be split into two panes (actually two or four panes, because the split can be made vertically, horizontally, or both). This allows for rows or columns that are not near one another to be placed side by side. This can be seen in Figure 5 and others, where a pane has been created to show the header row (row 1) at the top no matter how far down one goes.
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The LOOKUP Function
CONTEXTUAL FORMATTING
We now come to what is perhaps the most useful and least known feature in Excel. The formatting of a cell can, of course, be changed. Font, background color, border, and so forth, can all be changed at will. But they can also be changed automatically through a feature called Conditional Formatting.
Conditional Formatting allows the format of a cell to be determined by logical criteria. Figure 12 shows the dialog box to establish Conditional Formatting. The example shown tells Excel to shade the background of the cell blue if the value of the cell is "x," green if the value is "p," and red if the value is "n." As can be seen in Figure 13 , this has been applied to the curricular context coding described above.
10 Conditional Formatting has also been applied to the issues coding to highlight two particular issuesnumbers 11 and 33. 
PUTTING IT ALL TOGETHER
We will end with two examples that combine several of the techniques we have shown.
Although the transcript format shown so far, with speaker names in one column and speech in another, is most common, sometimes other formats are
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Conditional Formatting Dialog Box FIGURE 11 Filtered Rows preferred. Ochs (1979) notes that physical layout can influence our interpretations of transcribed speech. For example, the standard top-down linear format can imply a causal relationship between sequential utterances that might not be the case with small children. A side-by-side format might be more appropriate.
11 Excel can be used to automatically generate one from the other. In Figure 14 , the last three columns show a side-by-side format that has been generated automatically. The formula seen in row 120 demonstrates how. If the value of the speaker column for a given row is equal to the value in the header row for the given column, then that cell is made equal to the speech cell. Otherwise, it is simply blank.
Notice also that some of the cells have different bordering. This is made using Conditional Formatting and is dependent on the artifactaction code shown in column M. This was a coding scheme that grew out of the speechaction code mentioned earlier. Hence, through the side-by-side formatting and the Conditional Formatting, we have a more visual depiction of the flow of the conversation.
The second example also is aimed at a visual depiction. The image in Figure 15 is actually part of an Excel Worksheet. Each row has been made only a single pixel high. Several of the coding schemes are shown across the top, and in each (very short) row, Conditional Formatting has been used to gray a cell if that particular code is present. We therefore get a sort of global view on the work. Figure 15 has just under 500 lines, representing about half an hour of conversation. Figure 16 shows a further application, adding in the filter function. In this case, a similar image has been produced, but the data This leads in to how the unit of analysis structure of Excel can be seen as either a positive or a negative. In general, the difficulty in flexibility would seem to be an obvious con, and this is where analysis will begin with a very Meyer, Avery / EXCEL IN QUALITATIVE DATA ANALYSIS 109 FIGURE 15 Global View clear type of event in mind. However, for analysis that is more emergent from the data, such as Constant Comparative Analysis (Glaser and Strauss 1967) , being forced to code an independently defined unit is quite helpful.
It should be emphasized that this should not only be a logistical decision. It is important that the data fit Excel's technical format, but it is also important that making them fit is in line with the theoretical and conceptual frameworks underlying the study. Choosing a particular unit of analysis is not just a matter of choosing what is convenient for storage. How the data are displayed and worked with will affect how they are interpreted. Demarcating the data into pieces that will be analyzed as a unit is itself an analytical act.
CONCLUSION
To reiterate the caveat we gave at the beginning, our aim has not been to argue for Excel's superiority or for a particular procedure for qualitative analysis. Rather, we have wanted to highlight potential features of Excel that may be overlooked, given Excel's predominant use for quantitative applications. Excel certainly is a number cruncher. However, its capabilities, as we have demonstrated, can extend to qualitative analysis applications as well. Conceptually, we summarize them as two abilities. First, it can simply house information-quantitative or qualitative. This includes the ability to organize data in meaningful ways. Second, Excel's "crunching" ability is not limited to numerical calculations. Rather, its logical functions can provide significant aid in qualitative analysis. 
